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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide constitution 
which saves electric power efficiently at need even 
when a device is in use by paying attention to the 
structure itself of the clock synchronous type bus 
circuit. 

SOLUTION: A bridge chip 12 and bus units 13 to 15 are ft* 
connected to a clock synchronous type bus and D flip- v'* 
flops 1 6 to 18 control clock supply from a clock ^ r 
generator 1 1 to the bus units 13 to 15. The respective r < 
bus units 13 to 15 recognize whether or not they are 
objects of access from a latch trigger signal FRAME# 
and address information (ADO to 31) to display a access 
state with an access recognition signal DEVSEL# 
according to the recognition result. This access 
recognition signal DEVSEL# is latched by the D flip-flops 
16 to 18 in the input/output timing of the signal to 
control the clock supply to the bus units 13 to 15, 
thereby stopping clock supply to a unit which does not 
relate to bus cycles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the clock synchronous type bus circuit which has at least three or more bus arrangement 
element slack bath units It sets independently to said each bath unit at supply, the clock generator which can 
be suspended, and a certain bus cycle of a bus clock. When the 1st bath unit as a bus master and the 2nd 
bath unit as a target carry out input/output operation on a bus, The clock synchronous type bus circuit which 
suspends the clock supply to the 3rd bath unit which is unrelated to the bus cycle concerned, and is 
characterized by consisting of the control means which controls said clock generator that the clock supply to 
the 3rd bath unit should be resumed again at the time of bus cycle termination. 

[Claim 2] As opposed to the address information which the 1st bath unit as said bus master sent [ said 
control means ] out When the 2nd bath unit as one of targets reacts The clock supply to the 3rd bath unit 
unrelated to a bus cycle is suspended. The clock synchronous type bus circuit according to claim 1 
characterized by controlling said clock generator that clock supply of DEBAISUHE which had suspended 
the clock when the ready signal which shows termination of the bus cycle concerned was detected should be 
resumed. 

[Claim 3] The clock synchronous type bus circuit according to claim 1 characterized by a clock always 
being supplied to a bath unit with the high probability used as a bus master by said control means. 
[Claim 4] The clock synchronous type bus circuit according to claim 1 characterized by identifying the bath 
unit from which said control means serves as a bus master based on the bus master demand signal or bus 
master acknowledgement signal of a unit which can serve as a bus master, and guaranteeing the continuation 
of clock supply to the 1st bath unit as a bus master, and the 2nd bath unit as a target among a bus cycle when 
the bath unit of arbitration serves as a bus master. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a clock synchronous type bus circuit and the clock 
synchronous type bus circuit which has at least three or more bus arrangement element slack bath units 
especially. 
[0002] 

[Description of the Prior Art] Conventionally, in equipments, such as a computer, the technique in which the 
bus master transmittal mode performs data I/O to a various peripheral device or its various drive circuit etc. 
on a clock synchronous type bus is used. Generally, the bus master transmittal mode has the advantage that 
the load to CPU is small and ends, as compared with the so-called programmable IO method with which 
CPU controls a transfer. 

[0003] On the other hand, it cannot be overemphasized that improvement in the further power-saving 
effectiveness is desired, and the efficient power-saving technique is searched for also in a clock synchronous 
type bus in various electronic equipment by recent years while various power-saving techniques are used. 
[0004] 

[Problem(s) to be Solved by the Invention] In the power-saving method of the conventional electronic 
circuitry, it is known that there is the big power-saving effectiveness by suspending the clock supply to a 
device. For example, although the method which saves electricity by suspending the clock supply to the 
device (or equipment whole) concerned according to the operating state of a certain device is learned, the 
power-saving method which paid its attention to the structure of the clock synchronous type bus circuit itself 
is seldom learned. 

[0005] For example, by the power-saving method in the conventional clock synchronous type bus circuit, it 
was carrying out by detecting that access to the bus is not performed at all, i.e., no bus master is demanding 
access, and stopping a bus clock. Therefore, power saving was realized by making into a power-saving 
condition the period which has stopped the bus clock, and all the devices connected to the clock 
synchronous type bus all at once. 

[0006] However, having considered actual bus actuation, since it was very few, the period (idle period) 
when no bus masters require bus access was not able to expect the effective power-saving effectiveness, 
even if it saved electricity only at the idle period. 

[0007] Moreover, according to the above-mentioned conventional method, the devices connected to the bus 
and the bus are made to shift to the power-saving mode all at once. In many cases, it was equivalent to the 
thing of equipment made for the whole function to shift idle mostly, and when this has the problem which 
affects the processing engine performance and response of the equipment concerned and was said 
conversely, it was difficult to save electricity if needed, while using equipment. 

[0008] Even if the technical problem of this invention solves the above-mentioned problem and equipment 
is using it if needed paying attention to the structure of the clock synchronous type bus circuit itself, it is to 
offer the configuration in which efficient power saving is possible. 
[0009] 

[Means for Solving the Problem] In order to solve the above technical problem, it sets to this invention. In 
the clock synchronous type bus circuit which has at least three or more bus arrangement element slack bath 
units It sets independently to said each bath unit at supply, the clock generator which can be suspended, and 
a certain bus cycle of a bus clock. When the 1st bath unit as a bus master and the 2nd bath unit as a target 
carry out input/output operation on a bus, The clock supply to the 3rd bath unit which is unrelated to the bus 
cycle concerned was suspended, and the configuration which consists of the control means which controls 
said clock generator that the clock supply to the 3rd bath unit should be resumed again was adopted at the 



time of bus cycle termination. 

[0010] Or said control means receives further the address information which the 1st bath unit as said bus 
master sent out. When the 2nd bath unit as one of targets reacts The clock supply to the 3rd bath unit 
unrelated to a bus cycle was suspended, and when the ready signal which shows termination of the bus cycle 
concerned was detected, the configuration which controls said clock generator that clock supply of 
DEBAISUHE which had suspended the clock should be resumed was adopted. 

[001 1] Or the configuration to which a clock is always supplied was further adopted as the bath unit with the 
high probability used as a bus master by said control means. 

[0012] Or further, when the bath unit of arbitration became a bus master, the bath unit from which said 
control means serves as a bus master based on the bus master demand signal or bus master 
acknowledgement signal of a unit which can serve as a bus master was identified, and the configuration 
which guarantees the continuation of clock supply to the 1st bath unit as a bus master and the 2nd bath unit 
as a target was adopted among the bus cycle. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the operation 
gestalt shown in a drawing. 

[0014] In addition, by clock synchronous type bus, paying attention to even low speed TEBAISU which 
reacts to muS order from a high-speed device which reacts to ns order living together, and being connected, 
a clock is supplied only to TEBAISU required for actuation of each bus cycle, and electricity is saved by 
suspending clock supply of other DEBAISUHE by this invention. Power saving becomes possible also 
during bus cycle operation by this, and high power saving of effectiveness can be realized more. 
[0015] (1st operation gestalt) Drawing 1 shows the configuration of the bus control circuit of the electronic 
equipment which adopted this invention. Especially in drawing 1 , unless it refuses, signal logic shall be "L" 
level activity. 

[0016] In drawing 1 , CPU in which a sign 10 manages the main control of a computer apparatus, the clock 
generator with which 1 1 supplies a clock to a clock synchronous type bus, and 12 are bridge chips with 
which between synchronous buses is connected with CPU, and it becomes the bus master of a synchronous 
bus. 

[0017] Signs 13, 14, and 15 are bath units without bus master ability, and consist of the peripheral device or 
its drive device of the possible arbitration of bus I/O used in a computer etc. (a LCD controller, a SCSI 
controller, various kinds of serials/parallel interfaces, etc.). Signs 16, 17, and 18 are D flip-flops which have 
a clear input. 

[0018] The clock generator 1 1 has the clock output to each bath unit separately, and can control each of the 
output by EN input (however, all the clocks to each unit synchronize). That is, when EN input is in "L" 
condition, a clock is outputted, and when EN input is in "H" condition, a clock stops. Each clock output of a 
clock generator 1 1 is controlled by the noninverting output (Q) of D flip-flops 16-18, respectively. 
[0019] The bridge chip 12 and bath units 13-15 are connected to the non-illustrated data bus and the 32-bit 
address bus (AD 0-31). Moreover, the bridge chip 12 and bath units 13-15 output and input synchronizing 
with the clock supplied from a clock generator 1 1 . 

[0020] The I/O timing of address information (AD 0-31) is shown by latch trigger signal FRAME#, and the 
bridge chip 12 and bath units 13-15 drive access recognition signal DEVSEL# to "L" level, when self 
recognizes whether it is a candidate for access and self serves as a candidate for access by decoding address 
information. Moreover, the bridge chip 12 and bath units 13-15 output target ready signal TRDY# at the 
time of bus access termination. 

[0021] Moreover, while access recognition signal DEVSEL# of bath units 13-15 is inputted into D terminal 
(it is pull-up to "H" level) of D flip-flops 16, 17, and 18, respectively, it is combined with access recognition 
signal DEVSEL# of the bridge chip 12 by wired OR through the buffers 28, 29, and 30 with enabling, and 
this wired OR signal is led to the clocked into of D flip-flops 16, 17, and 18 through an inverter 31. 
[0022] Common connection of the clearance (CLR) terminal of D flip-flops 16-18 is made at the output 
terminal of the AND gate 32, and this AND gate 32 inputs reset-signal RST# and target ready signal 
TRDY# of bath units 13-15. 

[0023] Next, it explains per [ in the above-mentioned configuration ] actuation. 
[0024] CPU10 has the highest frequency that serves as a bus master (initiator) in the usual computer 
apparatus. Therefore, this operation gestalt explains taking the case of the case where only CPU10 functions 
as an initiator. 

[0025] When CPU10 serves as an initiator, since CPU10 the very thing does not have the interface which 
was adapted for the synchronous bus, the bridge chip 12 which performs conversion between CPU and a 



synchronous bus is needed. Therefore, with this operation gestalt, only the bridge chip 12 will operate as a 
bus master. 

[0026] The clock output to the bridge chip 12 from a clock generator 1 1 becomes always active from EN 
input corresponding to a clock generator 1 1 being fixed to the "L" condition like illustration. Thus, by 
always fixing actively the clock of the bridge (or probability [ as / in the 2nd below-mentioned operation 
gestalt ] to function such is high) chip 12 which functions as a bus master monopolistically, there is no fear 
of reducing processing effectiveness, and efficient bus radial transfer becomes possible. 
[0027] If the bus access which makes the bridge chip 12 an initiator in this condition is started, he can know 
whether it is the target of bus access by latch trigger signal FRAME# of the address information (AD 0-31) 
to which the bridge chip 12 outputs the bath units 13-15 (A-C) which can serve as a target, and address 
information. 

[0028] Here, if a bath unit (A) 13 is a target temporarily, a bath unit 13 recognizes that he is a target, and 
drives access recognition signal DEVSEL# to "L" level. Since the number of the targets accessed by 
coincidence is one in a synchronous bus at this time, the other bath units (B, C) 14 and 15 control DEVSEL# 
in the M H" condition. 

[0029] Here, since it is reversed with an inverter 3 1 and the wired OR signal of the DEVSEL# signal of bath 
units 12-15 is inputted into D flip-flops 16-18 as a clock, falling of DEVSEL# can be latched to a trigger 
and the condition of the DEVSEL# signal of each bath units 13, 14, and 15 at that time can be latched to D 
flip-flops 16-18, respectively. 

[0030] The latch output of each flip-flops 16, 17, and 18 at this time serves as "L" and "H ,m H", 
respectively, and only the output of D flip-flop 16 is set to "L." Since the output of D flip-flops 16-18 is 
connected to the clock output enable input of a clock generator 11, the clock output to the bath units 14 and 
15 which are outputting "H" from the flip-flop by this stops. 

[0031] In this way, access to the bath unit (A) 13 which is a target from the bridge chip 12 which is a bus 
master (initiator) is started, making the bridge chip 12 and the clock of a bath unit 13 into an active state. 
[0032] After I/O is completed and bus access is completed, target ready signal TRDY# is outputted from a 
bath unit (A) 13, it connects with the clear input of D flip-flops 16-18 through the AND gate 32, all the 
outputs of D flip-flops 16-18 are cleared, and this target ready signal TRDY# is set to "L" level. That is, the 
clock output to all the bath units 13-15 is resumed by the output of target ready signal TRDY# of the bath 
unit 13 at the time of bus access termination (A). 

[0033] By being carried out for every bus cycle, the above sequence can supply a clock only to the bath unit 
which outputs and inputs in each bus cycle, and can suspend the clock supply to the other bath unit, and fine 
power saving of it is attained from the former. 

[0034] (2nd operation gestalt) Although only the bridge chip 12 illustrated above the configuration which 
operates as an initiator and performs a master transfer the CPU10 side that is, when the master transfer by 
other bath units is performed, a configuration as shown in drawing 2 can be considered. 
[0035] Hereafter, although explained per configuration of drawing 2 , in drawing 2 , it shall be, and it carries 
out, and the same sign shall be given to the same corresponding member as drawing 1 , and the detailed 
explanation shall be omitted. Moreover, drawing 3 shows the timing of the signal of each part in the 
configuration of drawing 2 . 

[0036] In drawing 2 , a sign 12 connects between synchronous buses with CPU, and although the bridge 
chip which functions also as a target also as a bus master, and signs 13, 14, and 15 are bath units, in the case 
of this operation gestalt, these have bus master ability. 

[0037] The D flip-flop in which signs 16, 17, and 18 have a clear input, the NAND gate where 19, 20, and 
21 process a control signal, and 22, 23 and 24 are buffers with enabling in the AND gate and signs 25, 26, 
27, 28, 29, and 30. 

[0038] In the case of this operation gestalt, bath units 13-15 require the right of a bus through bus master 
demand signal REQ#, and output and input by waiting for bus master acknowledgement signal GNT# of the 
bridge chip 12. Moreover, in die case of this operation gestalt, access recognition signal DEVSEL# of bath 
units 13-15 is bidirectional I/O, and buffers 25, 26, 27, 28, 29, and 30 and NAND gates 19, 20, and 21 are 
for forming the wired OR signal for controlling the clock of D flip-flops 16-18 like [ I/O / the / 
bidirectional ] said operation gestalt. The input by the side of the bath unit 13-15 of NAND gates 19, 20, and 
21 is reversed by Inverters 19a, 20a, and 21a. 

[0039] In addition, this operation gestalt needs to always fix actively the clock output to the bridge chip 12 
which performs the Arbitration of a bus master. 

[0040] In drawing 2 , when CPU 10 operates as an initiator, the almost same actuation as drawing 1 is 
performed. That is, in case the bridge chip 12 is a bus master, bus master demand signal REQ# outputted 



from the other bath units 13-15 is "H" level of a non active state. Therefore, the mask of the output from 
each flip-flops 16-18 is not carried out at all by the AND gates 22-24, and it is transmitted to a clock 
generator 11 as it is. 

[0041] Moreover, since neither of the bath units is demanding bus master actuation, all of bus master 
acknowledgement signal GNT1# - GNT3# are "H" level. One side of NAND gates 19, 20, and 21 which 
transmits access recognition signal DEVSEL# by this serves as "H" level. Change of access recognition 
signal DEVSEL# of each bath units 13-15 It is reflected in D input of D flip-flops 16-18 as it is through 
Inverters 19a, 20a, and 21a NAND gates 19, 20, and 21 - buffers 28, 29, and 30, and an inverter 31, and, 
thereby, the same actuation as the case of drawing 1 </A> is performed . 

[0042] The left half part of drawing 3 shows the actuation at this time, and the bridge chip 12 has accessed 
the bath unit (A) 13 here. That is, when a bath unit (A) 13 makes access recognition signal DEVSEL# "L" 
level, it enables a buffer 28 through inverter 19a and NAND gate 19, and "L" level is latched to D flip-flop 
16. moreover — this — the time — a bath unit — (— B — ) — 14 — a bath unit — (— C — ) — 15 — access — 
recognition - a signal — DEVSEL — # — " — H" — level - ** - carrying out --**** — a sake - a D flip- 
flop ~ 17 — and — 18 — **** — " — H" — level — latching — having — consequently — a bath unit — (— B — ) 

— 14 — a bath unit — (— C — ) — 15 — receiving — a clock — supply — stopping — having . 

[0043] Next, in drawing 2 , it explains per actuation in case the master transfer by bus masters 13-15 other 
than bridge chip 1 2 is performed. 

[0044] this — the time — actuation — drawing 3 — a right half part — being shown — having — **** — this — 
an example — **** — a bath unit — (— A — ) — 13 — from — a bath unit — (— B — ) — 14 — a master — access - 

- carrying out — having —****. 

[0045] Thus, when performing the master transfer by bus masters 13-15 other than bridge chip 12, the bath 
unit used as a bus master activates bus master demand signal REQ# first. 

[0046] for example, the drawing 3 right half part — like — a bath unit (A) 13 — a REQ1# signal — being 
active ("L") - if it carries out, through the AND gate 22, "L" level of this REQ1# signal will be transmitted 
to a clock generator 11, and it will become active clock outputting it to a bath unit (A) 13. 
[0047] and bus master acknowledgement signal GNT1# from the bridge chip 12 with which the bath unit 13 
which outputted the bus master demand also has a function as a bus arbiter — waiting and it — being active 
("L") ~ if it becomes, a bus master transfer will be started. 

[0048] Since access recognition signal DEVSEL# becomes an input for the bath unit 13 which operates as a 
bus master at this time, the buffer 25 with enabling is enabling with the GNT1# signal returned from the 
bridge chip 12, and the buffer 28 with enabling is disabled through NAND gate 19 at coincidence, and it is 
controlled so that I/O of DEVSEL# does not collide. 

[0049] When the target of bus master access of a bath unit (A) 13 is a bath unit (B) 14 here, the DEVSEL# 
signal which a bath unit 14 outputs is inputted into back NAND gate 20 reversed by inverter 20a. 
[0050] Since the bath unit 14 omits bus master actuation at this time, the GNT2# signal (un-illustrating) is in 
"H" condition, therefore the signal of the "L" condition is outputted from NAND gate 20. This signal is 
further told to the DEVSEL# terminal of the bath unit 13 which is a bus master through the buffers 29 and 
25 with enabling. 

[0051] Moreover, the DEVSEL# condition of each bath units 13-15 is respectively latched to flip-flops 16- 
18 by the signal reversed by the inverter 31 of this DEVSEL# signal. 

[0052] When the target of bus master access of this example (A) 13, i.e., a bath unit, is a bath unit (B) 14, 
M H lf level is latched to D flip-flop 18, and the clock output to a bath unit (C) 15 is suspended. In addition, as 
for the clock output to a bath unit 13 (A), REQ1# is guaranteed what kind of value the output of D flip-flop 
16 is during an active period through the AND gate 22. 

[0053] Then, after cycle termination, by outputting a TRDY# signal from a bath unit (B) 14, the output of all 
the flip-flops 16-18 is cleared, and serves as "L" level, and the clock output to all the bath units 13-15 is 
resumed. 

[0054] By the above configurations, when the master transfer by bath units other than bridge chip 12 is 
performed, a clock can be supplied only to the bath unit which outputs and inputs in each bus cycle, the 
clock supply to the other bath unit can be suspended, and fine power saving is attained from the former. 
[0055] As mentioned above, although two operation gestalten were shown, also in which operation gestalt, 
paying attention to the structure of the clock synchronous type bus circuit itself, based on the condition of 
the control signal of a bus, the clock supply to each bath unit [ clock generator ] is controlled, and effective 
power saving is attained by suspending clocks other than a bath unit required for a bus cycle. 
[0056] Moreover, since the units connected to the bus in this invention are not made to shift to the power- 
saving mode all at once, the processing engine performance or response of equipment cannot be affected 



like before, and while using equipment, electricity can be saved if needed, and useless power consumption 
can be avoided. Especially, according to this invention, with equipments of a dc-battery drive, such as a 
computer of a mobile mold, the effectiveness of extending the drive time amount by the dc-battery greatly is 
expectable. 
[0057] 

[Effect of the Invention] In the clock synchronous type bus circuit which has at least three or more bus 
arrangement element slack bath units according to this invention as explained above It sets independently to 
said each bath unit at supply, the clock generator which can be suspended, and a certain bus cycle of a bus 
clock. When the 1st bath unit as a bus master and the 2nd bath unit as a target carry out input/output 
operation on a bus, The clock supply to the 3rd bath unit which is unrelated to the bus cycle concerned is 
suspended. The configuration which consists of the control means which controls said clock generator that 
the clock supply to the 3rd bath unit should be resumed again at the time of bus cycle termination is 
adopted. Since the units which effective power saving is possible and were connected to the bus by 
suspending clocks other than a bath unit required for a bus cycle are not made to shift to the power-saving 
mode all at once There is outstanding effectiveness that the processing engine performance or response of 
equipment cannot be affected like before, and very advanced power-saving control can be performed if 
needed while using equipment. 

[0058] As opposed to the address information which the 1st bath unit as said bus master sent [ said control 
means ] out especially When the 2nd bath unit as one of targets reacts The clock supply to the 3rd bath unit 
unrelated to a bus cycle is suspended. According to the configuration which controls said clock generator 
that clock supply of DEBAISUHE which had suspended the clock when the ready signal which shows 
termination of the bus cycle concerned was detected should be resumed Paying attention to the structure of 
the clock synchronous type bus circuit itself, by controlling the clock supply to each bath unit [ clock 
generator ] based on the condition of the control signal of a bus There is outstanding effectiveness that 
effective power-saving control can be performed without making the units connected to the bus like before 
shift to the power-saving mode all at once. 

[0059] Moreover, by adopting the configuration a clock is always supplied to a bath unit with the high 
probability used as a bus master by said whose control means, there is no fear of reducing processing 
effectiveness, and there is an advantage whose efficient bus radial transfer becomes possible. 
[0060] When the bath unit of arbitration serves as a bus master, further or said control means The bath unit 
which serves as a bus master based on the bus master demand signal or bus master acknowledgement signal 
of a unit which can serve as a bus master is identified. According to the configuration which guarantees the 
continuation of clock supply to the 1st bath unit as a bus master, and the 2nd bath unit as a target among a 
bus cycle By controlling the clock supply to each bath unit [ clock generator ] based on the condition of the 
control signal of a bus using the structure of the clock synchronous type bus circuit itself, when the bath unit 
of arbitration serves as a bus master There is outstanding effectiveness that effective power-saving control 
can be performed without making the units connected to the bus like before shift to the power-saving mode 
all at once. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram explaining the configuration concerning the 1st operation gestalt of the 
clock synchronous type bus circuit which adopted this invention. 

[Drawing 2] It is a circuit diagram explaining the configuration concerning the 2nd operation gestalt of the 
clock synchronous type bus circuit which adopted this invention. 

[Drawing 3] It is the timing-chart Fig. having shown the signal wave form of each part of the clock 
synchronous type bus circuit of drawing 2 . 
[Description of Notations] 

1 1 Clock Generator 

12 Bridge Chip 
13-15 Bath unit 
16-18 D flip-flop 
19-21 NANDgate 

21a, 19a, 20a, 32 Inverter 
25-30 Buffer 

31 Inverter 

32 AND Gate 
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DRAWINGS 



[Drawing 1] 
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